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Background: With the approval of topical retapamulin oint-
ment in 2011, it was officially required to conduct a 
post-marketing surveillance (PMS) study to obtain further da-
ta of its safety profile and effectiveness, in accordance with 
the requirement of the Korean Ministry of Food and Drug 
Safety (MFDS). Objective: This study had prospectively de-
signed to monitor safety and tolerability with the effective-
ness of topical retapamulin in clinical practices. Methods: 
Open label, multi-center, non-interventional observational 
study was done from May 2011 to October 2015. All subjects 
had bacterial skin infections of locally approved prescribing 
information accordingly. The study mainly focused on safety 
issues in the local target population (3,612 eligible subjects). 
And, drug effectiveness was also evaluated by physicians. 
Results: The incidence of adverse events (AEs) and adverse 
drug reactions (ADRs) were 2.53% and 0.97%, respectively. 
In terms of the incidence of unexpected AEs and ADRs, 

1.45% and 0.33%, and for the incidence of serious AEs, 
0.28%, whereas no serious ADRs reported. And, the effec-
tiveness of topical retapamulin rate was 96.1% (1,697 of total 
1,765 subjects). Conclusion: Topical retapamulin is to be 
well-tolerated and effective in patients with bacterial skin in-
fections of locally approved prescribing information. (Ann 
Dermatol 30(4) 441∼450, 2018)
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INTRODUCTION

Superficial bacterial skin infections, specifically caused by 
Staphylococcus aureus and Streptococcus pyogenes, have 
been commonly managed with topical antibiotics such as 
fusidic acid and mupirocin in Korea. And, retapamulin has 
also become available in this country from July 2011, as 
an additional topical antibiotic agent for the short-term 
treatment of several types of superficial skin infections.
Retapamulin is an antibacterial agent with a novel struc-
ture and a distinct mode of action. It was classified as a 
member of a new chemical class of antibacterial agents for 
human use known as pleuromutilins, which became the 
first drug of the pleuromutilin class to be registered any-
where in the world for human use. A semisynthetic de-
rivative of the compound pleuromutilin, which is isolated 
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through fermentation from the fungus Clitopilus passeck-
erianus, selectively inhibits bacterial protein synthesis by 
interacting with the 50s subunit of the bacterial ribosome 
in a novel manner1,2. 
It has been consistently said that retapamulin showed an 
excellent in vitro activity against Gram-positive bacteria, 
commonly associated with skin infections, and a low ten-
dency of resistance in vitro, which suggests that drug re-
sistance would not easily develop during the admin-
istration of topical retapamulin3.
The objective of this study was to explore adverse events 
(AEs) of topical retapamulin, including drug effectiveness, 
in Korean patients with superficial skin infections as per 
the requirement of Korean Ministry of Food and Drug 
Safety (MFDS). This would be the first report to publish 
the real-world therapeutic profile of retapamulin in Korea, 
especially based on the data collected from a large pop-
ulation more than 3,000 Korean patients. 

MATERIALS AND METHODS

With the approval of topical retapamulin ointment in 
2011, it was officially required to conduct a post-market-
ing surveillance (PMS) study to obtain further data of its 
safety profile and effectiveness, in accordance with the re-
quirement of MFDS as a condition of market authorization 
in Korea. 
This PMS study for a topical retapamulin (protocol 
115579, funded by GlaxoSmithKline Korea and registered 
on ClinicalTrials.gov as NCT01445600) was conducted as 
an open label, multicenter, and non-interventional ob-
servational research. And, in compliance with the require-
ments of the Korean MFDS, a minimum of 3,000 subjects 
should be enrolled for this PMS study. Study information 
was gathered as a part of routine clinical monitoring of 
subjects and collected in a standardized electronic case 
report form. The institutional review boards approved the 
study protocol.

Inclusion criteria

All subjects must satisfy the following criteria at study 
entry. 1) Subjects topically administered with a topical re-
tapamulin for a short-term treatment of following super-
ficial skin infections: impetigo and infected small lacer-
ations, abrasions or sutured wounds. 2) Subjects who the 
investigator believes that they can manage as per the re-
quirements of the protocol and the administration regimen. 
3) Subjects administered with a topical retapamulin fol-
lowing the locally approved prescribing information ac-
cordingly.

Exclusion criteria

1) Subjects with a known or suspected hypersensitivity to 
retapamulin or any component of the ointment. 2) Infants 
under nine months of age.

Definitions

An AE, coded based on World Health Organization 
Adverse Reactions Terminology 092 (WHO-ART 092), 
was defined as any untoward medical occurrence in a 
subject temporally associated with the use of a topical re-
tapamulin, regardless of its correlation with the medicinal 
product4. Serious AE (SAE) is any untoward following 
medical occurrence at any dose; 1) death, 2) life-threat-
ening, 3) inpatient hospitalization or prolongation of exist-
ing hospitalization, 4) persistent or significant disability/in-
capacity, or 5) is a congenital anomaly/birth defect. 
An adverse drug reaction (ADR) was defined as all nox-
ious and unintended responses related to a topical reta-
pamulin. Physicians classified the relatedness into 6 cate-
gories; “certain,” “probable/likely,” “possible,” “unlikely,” 
“conditional/unclassified,” and “unassessable/unclassifiable.” 
If the causality between a topical retapamulin and an AE is 
considered “certain,” “probable/likely,” “possible,” “con-
ditional/unclassified,” or “unassessable/unclassifiable,” this 
AE was classified as an ADR.

Study endpoints and statistical considerations

The primary endpoint was occurrence rates of AEs after 
the administration of topical retapamulin. And a secon-
dary endpoint specifically included occurrence rates of ei-
ther unexpected or SAEs during the treatment using a topi-
cal retapamulin. And effectiveness of a topical retapa-
mulin was assessed by reviewing clinical signs and symp-
toms at the end of therapy evaluation, which was also re-
garded as an additional secondary endpoint.
The clinical outcome and treatment response was as-
signed for each subject. The effectiveness of a topical re-
tapamulin was evaluated as follows: 1) total absence of 
the treated lesions, 2) the treated lesions have become dry 
without crusts compared to baseline, 3) improvement 
(defined as a decline in the size of the affected area, num-
ber of lesions or both) such that no further antimicrobial 
therapy is necessary.
Statistical analysis for this study was designed to descrip-
tively interpret the data, which quantitatively describe or 
summarize features of a collection of information, not to 
test any statistical hypothesis. 
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Table 1. Demographics and baseline characteristics

Characteristic Study group 

Total no. of subjects   3,594
Age (yr) 40.3±22.6
Gender (male:female) 1,792:1,802 

(49.9:50.1)
Major risk factors or other key characteristics Not applicable
Primary diagnosis 
  Impetigo 425 (11.8)
  Infected small lacerations, abrasions, 
   or sutured wounds

3,207 (89.2)

Infection period (d) 23.4±94.5
Allergic history 136 (3.8)
Comorbidity 1,399 (38.9)
  Hepatic impairment 38 (2.7)
  Renal impairment 47 (3.4)
Treatment period (d) 10.0±19.9
Concomitant medication 2,475 (68.9)

Values are presented as number only, mean±standard deviation,
or number (%). 

RESULTS
Demographics and baseline characteristics

A total of 3,612 subjects were initially enrolled into this 
PMS study. But, finally 3,594 subjects were selected for 
safety evaluation, except information of the other 18 sub-
jects that were found to be improperly handled. The eval-
uation of drug effectiveness was possible only for 1,765 
subjects, considering the follow-up loss of the other 1,829 
subjects.
Patient data was collected from 10th July 2009 to 9th July 
2015. And their mean age was 40.3±22.6 years old. The 
sex ratio (male:female=1,792:1,802) of all these subjects 
was about 1:1 (49.9:50.1) (Table 1). And the age was 
ranged from 1 to 93 years old. 
We have counted all the patient’s diagnoses in a duplicate 
manner, and the results are as follows: 425 patients (11.8%) 
suffered from impetigo, and 3,207 patients (89.2%) showed 
infected small lacerations, abrasions, or sutured wound. 
The mean period of retapamulin treatment was 10.0±19.9 
days. 

Overall incidence of adverse events and adverse drug 
reactions

During the study period, the incidence of AEs and ADRs 
was 2.53% (91/3,594 subjects, 125 events) and 0.97% 
(35/3,594 subjects, 53 events), respectively. And the 
symptom, ‘Pruritus’, ranked both the most common AE 
(0.33%, 12/3,594 subjects, 12 events) and the most com-
mon ADR (0.19%, 7/3,594 subjects, 7 events).

The incidence of unexpected AEs and unexpected ADRs 
was 1.45% (52/3,594 subjects, 68 events) and 0.33% 
(12/3,594 subjects, 22 events), respectively. ‘Pain’ and 
‘Constipation’ (0.08%, 3/3,594 subjects, 3 events) were 
the most common unexpected AEs. While ‘Skin disorder,’ 
‘Oedema,’ ‘Temperature changed sensation,’ and ‘Pustular 
rash’ (0.06%, 2/3,594 subjects, 2 events) were the most 
common unexpected ADRs. The incidence of SAEs was 
0.28% (10/3,594 subjects, 10 events), whereas no serious 
ADRs (SADRs) was officially reported. The most common 
SAE was ‘Exacerbation of disease’ (0.06%, 2/3,594 sub-
jects, 2 events). 

Adverse events and adverse drug reactions

A total of 125 AEs were reported by 91 subjects (inci-
dence=2.53%). Among the patients with these AEs, skin 
and appendages disorders were reported as follows: 12 
cases of pruritus, 5 cases of erythema, 3 cases of eczema, 
2 cases of bullous eruption, and 2 cases of skin disorders. 
And they also showed symptoms such as papular rash, ur-
ticaria, increased sweating, maculo-papular rash, rash, ver-
ruca, acne, otitis externa, contact dermatitis, skin ulcer-
ation, and dermatitis in a duplicate manner.
Otherwise, a total of 53 ADRs were reported by 35 sub-
jects (incidence=0.97%). And, specifically, skin and ap-
pendages disorders consisted of 7 cases of pruritus, 3 cas-
es of erythema, 3 cases of eczema, 1 case of bullous erup-
tion, 2 cases of skin disorder, 1 case of papular rash, 1 
case of increased sweating, 1 case of otitis externa, and 1 
case of skin ulceration. Other AEs and ADRs, except pruri-
tus (12 subjects) and application site pruritus/irritation (8/9 
subjects), were experienced by less than 5 subjects (Table 2).

Unexpected adverse event and adverse drug reaction

A total of 68 unexpected AEs were collected in 52 sub-
jects (incidence=1.45%). Specifically, 2 cases of bullous 
eruption and 2 cases of skin disorders were recorded as a 
category of skin and appendages disorders. Additionally, 
papular rash, urticarial, increased sweating, maculo-pap-
ular rash, rash, verruca, acne, otitis externa, skin ulcer-
ation, and dermatitis were also observed among these pa-
tients in a duplicate manner.
However, a total of 22 unexpected ADRs were recorded 
for 12 subjects (incidence=0.33%). And only 7 cases re-
lated to skin and appendages disorders (bullous eruption, 
skin disorder, papular rash, increased sweating, otitis ex-
terna, and skin ulceration) were reported for 6 subjects as 
ADRs. In terms of application site disorders, only 1 case 
was reported for 1 subject (Table 3).



W Hong, et al

444 Ann Dermatol

Table 2. Incidence of AEs and ADR (n=3,594)

AE ADR

No. of subjects (%) 95% CI No. of AEs No. of subjects (%) 95% CI No. of AEs

Skin and appendages disorders 33 (0.92) 0.61∼1.23 35 18 (0.50) 0.27∼0.73 20 
  Pruritus 12 (0.33) 0.14∼0.52 12 7 (0.19) 0.05∼0.33 7 
  Erythema 5 (0.14) 0.02∼0.26 5 3 (0.08) 0.00∼0.17 3 
  Eczema 3 (0.08) 0.00∼0.17 3 3 (0.08) 0.00∼0.17 3 
  Bullous eruption 2 (0.06) 0.00∼0.14 2 1 (0.03) 0.00∼0.09 1 
  Skin disorder 2 (0.06) 0.00∼0.14 2 2 (0.06) 0.00∼0.14 2 
  Papular rash 1 (0.03) 0.00∼0.09 1 1 (0.03) 0.00∼0.09 1 
  Urticaria 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
  Increased sweating 1 (0.03) 0.00∼0.09 1 1 (0.03) 0.00∼0.09 1 
  Rash maculo-papular 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
  Rash 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
  Verruca 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
  Acne 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
  Otitis externa 1 (0.03) 0.00∼0.09 1 1 (0.03) 0.00∼0.09 1 
  Contact dermatitis 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
  Skin ulceration 1 (0.03) 0.00∼0.09 1 1 (0.03) 0.00∼0.09 1 
  Dermatitis 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
Application site disorders 18 (0.50) 0.27∼0.73 20 15 (0.42) 0.21∼0.63 16 
  Application site pruritus 9 (0.25) 0.09∼0.41 9 7 (0.19) 0.05∼0.33 7 
  Application site irritation 8 (0.22) 0.07∼0.37 8 8 (0.22) 0.07∼0.37 8 
  Cellulitis aggravated 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
  Application site reaction 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
  Application site oedema 1 (0.03) 0.00∼0.09 1 1 (0.03) 0.00∼0.09 1 
Body as a whole - general disorders 15 (0.42) 0.21∼0.63 19 5 (0.14) 0.02∼0.26 9 
  Pyrexia 3 (0.08) 0.00∼0.17 3 1 (0.03) 0.00∼0.09 1 
  Pain 3 (0.08) 0.00∼0.17 3 0 (0.00) 0.00∼0.00 0 
  Leg pain 2 (0.06) 0.00∼0.14 2 0 (0.00) 0.00∼0.00 0 
  Exacerbation of disease 2 (0.06) 0.00∼0.14 2 0 (0.00) 0.00∼0.00 0 
  Oedema 2 (0.06) 0.00∼0.14 2 2 (0.06) 0.00∼0.14 2 
  Temperature changed sensation 2 (0.06) 0.00∼0.14 2 2 (0.06) 0.00∼0.14 2 
  Chest pain 1 (0.03) 0.00∼0.09 1 1 (0.03) 0.00∼0.09 1 
  Purulent discharge 1 (0.03) 0.00∼0.09 1 1 (0.03) 0.00∼0.09 1 
  Asthenia 1 (0.03) 0.00∼0.09 1 1 (0.03) 0.00∼0.09 1 
  Death 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
  Tenderness NOS 1 (0.03) 0.00∼0.09 1 1 (0.03) 0.00∼0.09 1 
Gastro-intestinal system disorders 14 (0.39) 0.19∼0.59 15 1 (0.03) 0.00∼0.09 1 
  Diarrhoea 4 (0.11) 0.00∼0.22 4 0 (0.00) 0.00∼0.00 0 
  Nausea 4 (0.11) 0.00∼0.22 4 0 (0.00) 0.00∼0.00 0 
  Constipation 3 (0.08) 0.00∼0.17 3 0 (0.00) 0.00∼0.00 0 
  Abdominal pain 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
  Dyspepsia 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
  Gastroenteritis 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
  Saliva altered 1 (0.03) 0.00∼0.09 1 1 (0.03) 0.00∼0.09 1 
Resistance mechanism disorders 13 (0.36) 0.16∼0.56 13 4 (0.11) 0.00∼0.22 4 
  Nasopharyngitis 4 (0.11) 0.00∼0.22 4 1 (0.03) 0.00∼0.09 1 
  Rash pustular 2 (0.06) 0.00∼0.14 2 2 (0.06) 0.00∼0.14 2 
  Herpes simplex 2 (0.06) 0.00∼0.14 2 0 (0.00) 0.00∼0.00 0 
  Bronchitis 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
  Rash impetiginous 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
  Herpes zoster 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
  Infection viral 1 (0.03) 0.00∼0.09 1 1 (0.03) 0.00∼0.09 1 
  Pneumonia 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
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Table 2. Continued

AE ADR

No. of subjects (%) 95% CI No. of AEs No. of subjects (%) 95% CI No. of AEs

Central & peripheral nervous system 
  disorders

5 (0.14) 0.02∼0.26 7 1 (0.03) 0.00∼0.09 1 

   Headache 4 (0.11) 0.00∼0.22 4 1 (0.03) 0.00∼0.09 1 
   Paraesthesia 1 (0.03) 0.00∼0.09 2 0 (0.00) 0.00∼0.00 0 
   Dizziness 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
Musculo-skeletal system disorders 4 (0.11) 0.00∼0.22 4 0 (0.00) 0.00∼0.00 0 
   Skeletal pain 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
   Arthralgia 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
   Musculoskeletal pain 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
   Back pain 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
Metabolic and nutritional disorders 2 (0.06) 0.00∼0.14 2 1 (0.03) 0.00∼0.09 1 
   Weight decrease 1 (0.03) 0.00∼0.09 1 1 (0.03) 0.00∼0.09 1 
   Weight increase 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
Vision disorders 2 (0.06) 0.00∼0.14 2 0 (0.00) 0.00∼0.00 0 
   Conjunctival haemorrhage 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
   Blepharitis 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
Vascular (extracardiac) disorders 2 (0.06) 0.00∼0.14 2 0 (0.00) 0.00∼0.00 0 
   Haemorrhage NOS 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
   Haematoma 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
Urinary system disorders 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
   Dysuria 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
Neoplasms 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
   Basal cell carcinoma 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
Psychiatric disorders 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
   Somnolence 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
Collagen disorders 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
   Lupus erythematosus systemic 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
Special senses other, disorders 1 (0.03) 0.00∼0.09 1 1 (0.03) 0.00∼0.09 1 
   Taste loss 1 (0.03) 0.00∼0.09 1 1 (0.03) 0.00∼0.09 1 
Secondary terms - events 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
   Erysipelas 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
Total 91 (2.53) 2.02∼3.04 125 35 (0.97) 0.65∼1.29 53 

Coding dictionary: WHO-ART 092. In case of “n=1”, incidence rate was calculated at the 95% confidence level and was rounded
off to the nearest tenth. AEs: adverse events, ADR: adverse drug reaction, CI: confidence interval, NOS: not otherwise specified. 

Serious adverse events and serious adverse drug reaction

All kinds of SAEs were collected regardless of causal rela-
tionship between SAEs and a topical retapamulin. And, 
these SAEs were reported immediately after the recog-
nition as per the guideline of Korea Institute of Drug Safety 
& Risk Management. During the study, total 10 cases of 
SAEs were collected from 10 subjects (0.28%). However, 
none of them was officially reported as an SADR during 
this PMS activity (Table 4).

Effectiveness of retapamulin treatment

The effectiveness of retapamulin was assessed by compar-
ing pre- and post-treatment states as a clinical evidence of 
the symptom improvement. ‘Clinical improvement’ was 

regarded as effective, and in terms of ‘Clinical failure,’ 
ineffective. The effectiveness rate was 96.1% (1,697 of to-
tal 1,765 subjects). 

DISCUSSION

Recently new drugs from natural products and their 
semi-synthetic derivatives are expected to play an im-
portant role as an alternative to other antibacterial agents 
that have been used for the treatment of skin and skin 
structure infections (SSSIs)5. Pleuromutilins were first dis-
covered in 1950s and have been usually applied per os in 
veterinary medicine since 1979 (tiamulin, valnemulin) in 
some European countries. The structural nature of these 
compounds led to the beginning for the development of 
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Table 3. Incidence of unexpected AEs and unexpected ADR (n=3,594)

　
Unexpected AE Unexpected ADR

No. of subjects 95% CI No. of AEs No. of subjects 95% CI No. of AEs

Skin and appendages disorders 13 (0.36) 0.16∼0.56 14 6 (0.17) 0.04∼0.30 7 
  Bullous eruption 2 (0.06) 0.00∼0.14 2 1 (0.03) 0.00∼0.09 1 
  Skin disorder 2 (0.06) 0.00∼0.14 2 2 (0.06) 0.00∼0.14 2 
  Papular rash 1 (0.03) 0.00∼0.09 1 1 (0.03) 0.00∼0.09 1 
  Urticaria 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
  Increased sweating 1 (0.03) 0.00∼0.09 1 1 (0.03) 0.00∼0.09 1 
  Rash maculo-papular 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
  Rash 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
  Verruca 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
  Acne 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
  Otitis externa 1 (0.03) 0.00∼0.09 1 1 (0.03) 0.00∼0.09 1 
  Skin ulceration 1 (0.03) 0.00∼0.09 1 1 (0.03) 0.00∼0.09 1 
  Dermatitis 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
Application site disorders 3 (0.08) 0.00∼0.17 3 1 (0.03) 0.00∼0.09 1 
  Cellulitis aggravated 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
  Application site reaction 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
  Application site oedema 1 (0.03) 0.00∼0.09 1 1 (0.03) 0.00∼0.09 1 
Body as a whole - general disorders 13 (0.36) 0.16∼0.56 16 5 (0.14) 0.02∼0.26 8 
  Pain 3 (0.08) 0.00∼0.17 3 0 (0.00) 0.00∼0.00 0 
  Leg pain 2 (0.06) 0.00∼0.14 2 0 (0.00) 0.00∼0.00 0 
  Exacerbation of disease 2 (0.06) 0.00∼0.14 2 0 (0.00) 0.00∼0.00 0 
  Oedema 2 (0.06) 0.00∼0.14 2 2 (0.06) 0.00∼0.14 2 
  Temperature changed sensation 2 (0.06) 0.00∼0.14 2 2 (0.06) 0.00∼0.14 2 
  Chest pain 1 (0.03) 0.00∼0.09 1 1 (0.03) 0.00∼0.09 1 
  Purulent discharge 1 (0.03) 0.00∼0.09 1 1 (0.03) 0.00∼0.09 1 
  Asthenia 1 (0.03) 0.00∼0.09 1 1 (0.03) 0.00∼0.09 1 
  Death 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
  Tenderness NOS 1 (0.03) 0.00∼0.09 1 1 (0.03) 0.00∼0.09 1 
Gastro-intestinal system disorders 7 (0.19) 0.05∼0.33 7 1 (0.03) 0.00∼0.09 1 
  Constipation 3 (0.08) 0.00∼0.17 3 0 (0.00) 0.00∼0.00 0 
  Abdominal pain 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
  Dyspepsia 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
  Gastroenteritis 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
  Saliva altered 1 (0.03) 0.00∼0.09 1 1 (0.03) 0.00∼0.09 1 
Resistance mechanism disorders 9 (0.25) 0.09∼0.41 9 3 (0.08) 0.00∼0.17 3 
  Rash pustular 2 (0.06) 0.00∼0.14 2 2 (0.06) 0.00∼0.14 2 
  Herpes simplex 2 (0.06) 0.00∼0.14 2 0 (0.00) 0.00∼0.00 0 
  Bronchitis 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
  Rash impetiginous 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
  Herpes zoster 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
  Infection viral 1 (0.03) 0.00∼0.09 1 1 (0.03) 0.00∼0.09 1 
  Pneumonia 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
Central & peripheral nervous system disorders 2 (0.06) 0.00∼0.14 3 0 (0.00) 0.00∼0.00 0 
  Paraesthesia 1 (0.03) 0.00∼0.09 2 0 (0.00) 0.00∼0.00 0 
  Dizziness 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
Musculo-skeletal system disorders 4 (0.11) 0.00∼0.22 4 0 (0.00) 0.00∼0.00 0 
  Skeletal pain 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
  Arthralgia 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
  Musculoskeletal pain 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
  Back pain 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
Metabolic and nutritional disorders 2 (0.06) 0.00∼0.14 2 1 (0.03) 0.00∼0.09 1 
  Weight decrease 1 (0.03) 0.00∼0.09 1 1 (0.03) 0.00∼0.09 1 
  Weight increase 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
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Table 3. Continued

　
Unexpected AE Unexpected ADR

No. of subjects 95% CI No. of AEs No. of subjects 95% CI No. of AEs

Vision disorders 2 (0.06) 0.00∼0.14 2 0 (0.00) 0.00∼0.00 0 
  Conjunctival haemorrhage 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
  Blepharitis 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
Vascular (extracardiac) disorders 2 (0.06) 0.00∼0.14 2 0 (0.00) 0.00∼0.00 0 
  Haemorrhage NOS 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
  Haematoma 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
Urinary system disorders 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
  Dysuria 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
Neoplasms 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
  Basal cell carcinoma 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
Psychiatric disorders 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
  Somnolence 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
Collagen disorders 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
  Lupus erythematosus systemic 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
Special senses other, disorders 1 (0.03) 0.00∼0.09 1 1 (0.03) 0.00∼0.09 1 
  Taste loss 1 (0.03) 0.00∼0.09 1 1 (0.03) 0.00∼0.09 1 
Secondary terms - events 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
  Erysipelas 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
Total 52 (1.45) 1.06∼1.84 68 12 (0.33) 0.14∼0.52 22 

Coding dictionary: WHO-ART 092. In case of “n=1”, incidence rate was calculated at the 95% confidence level and was rounded
off to the nearest tenth. AEs: adverse events, ADR: adverse drug reaction, CI: confidence interval, NOS: not otherwise specified. 

Table 4. Incidence of SAEs and SADR (n=3,594)

　
SAE SADR

No. of subjects 95% CI No. of AEs No. of subjects 95% CI No. of AEs

Application site disorders 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
  Cellulitis aggravated 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
Body as a whole - general disorders 3 (0.08) 0.00∼0.17 3 0 (0.00) 0.00∼0.00 0 
  Exacerbation of disease 2 (0.06) 0.00∼0.14 2 0 (0.00) 0.00∼0.00 0 
  Death 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
Resistance mechanism disorders 3 (0.08) 0.00∼0.17 3 0 (0.00) 0.00∼0.00 0 
  Rash impetiginous 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
  Herpes zoster 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
  Pneumonia 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
Neoplasms 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
  Basal cell carcinoma 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
Collagen disorders 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
  Lupus erythematosus systemic 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
Secondary terms - events 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
  Erysipelas 1 (0.03) 0.00∼0.09 1 0 (0.00) 0.00∼0.00 0 
Total 10 (0.28) 0.11∼0.45 10 0 (0.00) 0.00∼0.00 0 

Coding dictionary: WHO-ART 092. In case of “n=1”, incidence rate was calculated at the 95% confidence level and was rounded
off to the nearest tenth. SAEs: serious adverse events, SADR: serious adverse drug reaction, CI: confidence interval, AEs: adverse
events. 

this molecular class as an important antimicrobial drug6. 
And, retapamulin was the first pleuromutilin that was ap-
proved for the human body (2007, Europe; 2008, USA)7.
Retapamulin is a semi-synthetic pleuromutilin derivative 

as an antimicrobial agent against common Gram-positive 
pathogens in human associated with SSSIs3,7-9. Based on 
this specific characteristics, retapamulin can be an ad-
equate topical agent for the treatment of uncomplicated 
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SSSIs6,10. The U.S. Food and Drug Administration ap-
proved the use of retapamulin in 2007 for the topical 
treatment of impetigo. The European Medicines Agency 
has also approved retapamulin for more expanded in-
dications, including impetigo as well as infected small lac-
erations, abrasions, or sutured wounds.
It is the brief explanation of mechanism of action which 
retapamulin shows a bacteriostatic action against S. aureus 
and S. pyogenes in the human body. Retapamulin, a semi 
synthetic pleuromutilin antibiotic agent, inhibits protein 
synthesis by the interaction with 50S prokaryotic riboso-
mal unit. This site of retapamulin interaction is quite differ-
ent from those of other antibiotics11. Pleuromutilins do not 
bind to eukaryotic ribosomes and do not also inhibit 
mammalian protein synthesis7,12. 
Uncomplicated SSSIs (uSSSIs), such as secondarily in-
fected traumatic lesions (SITLs) and impetigo, are common 
clinical conditions frequently caused by S. aureus and S. 
pyogenes13-15. In Korea the approved-indications of re-
tapamulin have covered uSSSIs as follows: primary im-
petigo, SITLs (small lacerations, abrasions, sutured wounds), 
and secondarily infected dermatoses (infected psoriasis, 
infected atopic dermatitis, and infected contact dermatitis). 
The recommended dose is a thin layer of ointment, twice 
a day for five days. Even though systemic exposure follow-
ing application into intact skin is generally very low, de-
tectable concentrations were observed in 69% of babies 
aged 2 to 9 months16. Retapamulin is, therefore, contra-
indicated in babies under nine months. As this drug is me-
tabolized by cytochrome P450 (CYP) 3A4, inhibitors of 
this enzyme such as ketoconazole may increase re-
tapamulin exposure in children under two years. The effi-
cacy of retapamulin 1% ointment in patients aged nine 
months and older has been studied in several phase III tri-
als1,17-20. Furthermore, retapamulin was usually recom-
mended not to be used to treat abscesses or cellulitis and 
not be applied to mucosal membranes or eyes5. 
Topical antibiotics are usually preferred over oral agents 
for the treatment of suitable uSSSIs because of their lower 
potential for systemic adverse effects and avoidance of re-
sistance selection in the gut flora21. However, when pre-
scribing antibiotics for skin infections, geographical varia-
tions in antibiotic susceptibility should be taken into 
account. The understand of local and regional variability 
in antimicrobial resistance rates is vitally important to de-
termine appropriate and effective empiric treatment 
options.
This understanding should be also applied to topical anti-
microbial agents, which have been extensively used for 
both therapeutic and decontaminating purposes22. Currently 
the most commonly prescribed and/or used topical anti-

biotics in Korea are fusidic acid and mupirocin. But, staph-
ylococci are often resistant to both of topical agents. It was 
reported that the resistance rate of S. aureus to mupirocin 
is currently 5% to 25.3%. Most of all, high-level mupir-
ocin resistant strains, which cannot be controlled by mu-
pirocin, have been increasing in prevalence. These strains 
are more clinically important23. As for fusidic acid, there 
was a report that a resistance rate to fusidic acid of 23.9% 
in 2006. Unfortunately, the recent study, published in 
2016, has shown that the resistance has increased to a rate 
of 44.0%24.
Now it has become to be unavoidable to identify effective 
alternatives to these current topical antibiotics, to which 
microbial pathogens have continued to evolve resistances. 
Hence, the regulatory approvals of antimicrobial agents 
over the past several years, such as daptomycin, re-
tapamulin and fidaxomicin, can represent the beginning of 
a new modern antibiotic period5. 
In that regard, Korean investigators suggested in their re-
cently-published studies that retapamulin was highly ac-
tive in vitro against Korean clinical isolates of high-level 
mupirocin-and methicillin-resistant S. aureus (MRSA) with 
different genetic backgrounds24. And there was another 
similar report about retapamulin and its antimicrobial sus-
ceptibility patterns. Researchers in USA also proposed that 
although the use of mupirocin has been the standard ther-
apy for decolonization practices as of now, the activity of 
retapamulin could warrant its consideration as an alter-
native therapy in MRSA decolonization regimens25. 
The results from this PMS study for topical retapamulin in 
Korea, obtained during the re-examination period of re-
tapamulin, did not reveal any crucial issues that could af-
fect the drug safety and efficacy. Application site reactions 
were one of the most frequently reported AEs with 
retapamulin. In addition, irritation, pruritus, paraesthesia 
and pain were also observed during study period. In most 
the trials, including this large retapamulin PMS study, 
these AEs were actually reported by less than 2% to 3% of 
total patients17-20,26. In total, AEs and ADRs were recorded 
for 2.53% and 0.97% of patients, respectively. And the 
most frequently reported AE and ADR were ‘Pruritus’. 
Unexpected AEs and ADRs were also recorded for less 
than 2% of patients. And, only 0.28% of total patients re-
ported SAEs and no patients experienced SADR during 
this study period. Based on this safety result, retapamulin 
can be regarded as being well-tolerated for superficial skin 
infection (representatively, impetigo or infected small lac-
erations, abrasions, or sutured wounds) in real life practices. 
Additionally, in this PMS study, we could roughly see that 
the effectiveness rate of retapamulin treatment in Korea 
was very high, 96.1% (1,697 of total 1,765 subjects). 
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However, there are some limitations in this study in terms 
of assessment of drug safety and effectiveness in a real 
practice. Firstly, it should be considered that we could re-
liably detect only a small fraction of the range of possible 
drug-related events without controlled groups. Secondly, 
1,829 subjects out of 3,594 in the safety population could 
not be assessed for effectiveness due to the follow-up loss. 
The incomplete result data due to those subjects, who 
were not assessed for effectiveness, may have induced 
withdrawal bias. 
Topical retapamulin can be considered safe and effective 
in its approved treatment indications of Korea. And, for 
more accurate understanding of retapamulin in this coun-
try, it would be helpful to continue a close monitoring for 
an AE incidence and its relationship with this topical agent 
in the future. 
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